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Study of regulation efct of bambo vinegar and 











Recntly, the resach of bioactivties of naturl materil from the plant on the peol ’s 
life have ben advnce. It is requid to make safe fod by promting organic agricultre 
with acordne of the integrity of naturl enviromt, healty comfrtable livng space. 
Bambo vinegar and bamo charol are atrcing more and more atenios as a naturl
subtance in the action of decrasing the agricultra chemials. Bambo vinegar is a 
condes liquor colectd during the pyrolsi of bamo, compsed of more than 20 
chemial compnets, with acetic acid being the main one. It can be used as a deorize, in 
fod procesing, and in soil improvent and disafection. Bambo extracive is a group of 
subtance extracd from bamo culms or leavs with water or organic solvents. Bambo 
extracives invole many complex compunds with various bioactivties. Althoug at tiny 
quantiy, bamo extracives also contribue to the bamo vinegar during the pyrolysi. 
Morev, bamo vinegar and bamo extracives showed antioxd activty as wel as 
regulation efect on growth of sed plants. The bioasy result-induce method was used to 
investigae efctive compnets and compsiton. At the other hand, the resach about 
antioxd activty of bamo extracives identifed and evalutd the efctive fraction and 
compnets in the bamo extracives with the result-indce method of DPH scavengi 
activty. 
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Chapter 1 Efect of bamo vinegar on regulation of germinato and radicle growth of sed 
plants 
Two kinds of bamo vinegar from madke bamo (Phylostachy bamusoide) and mos 
bamo (Phylostachy pubescn) wer pread to anlyze their compnets by gas 
chromatgpy (GC). The orignal vinegar, distled vinegar, ethr-xtaced vinegar, and 
thre fractions includg acidc, neutral, and phenolic fractions separtd from 
ethr-xtaced vinegar wer diluted with distled water 102 to 107 times. Thes diluted 
vinegar solutions wer used to investigae the efct of bamo vinegar on the germinato 
and radicle growth of sed plants. High conetraions of al kinds of tread bamo 
vinegars (e.g., 102 of orignal vinegar and 103 of ethr-xtaced vinegar) showed strong 
inhbiton aginst germinato of the sed. Howevr, an aproite diluton of bamo 
vinegar showed an obvius promtinal efect on germinato and radicle growth for the four 
kinds of tesd sed (letuce, watercs, honewrt, and chrysantemu). 
Chapter 2 Compsitn of mos bamo vinegar at difernt colection temprau and its 
efcts on germinato and radicle growth of sed plant 
Mos bamo vinegar was tread with extracive and separtion methods. The acidc, 
neutral, and phenolic fractions separtd from ethr-xacted vinegar wer anlyzed by gas 
chromatgpy and gas chromatgpy-s spectromy to identify the major 
compnets in mos bamo vinegar. The compsitn of eight mos vinegar fractions 
colectd over difernt temprau ranges from 10 ℃ to 480 ℃wer also anlyzed and their 
efcts on regulation of germinato and growth wer studie by bioasy with sed of 
watercs and chrysantemu. 
The physical and chemial charteics of mos bamo vinegars from difernt colection 
tempraus reflcted the changi compsitn of the vinegar during the pyrolysi. 
Althoug the vjnegars from difernt colection tempraus showed almost the same 
compsiton, the relative contes of the main compunds in the vinegar aperd to vary 
with colection temprau, espcialy for aceti acid and the acetic fraction. The result of 
bioasy on two sed types with vinegars from eight colection temprau ranges showed 
the tendcy of vinegars colectd at 250° ・40 ℃ to inhbit radicle and hypoctl growth of 
sed. Chrysanthemu germinato and intial growth of radicle and hypoctl wer 
markedly promted with vinegar colectd at 20°-250 ℃. Watercs was promted les than 
chrysantemu. In consideraton of the bioasy result of two sed, vinegar colectd 
under 250 ℃ had god regulation efect at 103 diluton for chrysanthemu and 104 diluton 
for watercs. Colection temprau could be an importan factor for contrling the 
quality of bamo vinegars in its productin and to aid its furthe aplicaton. 
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Chapter 3 Regulation efect of bamo extracives on growth of sed plants 
The extracives 企om madke bamo (Phylostachy bamusoide) and mos bamo 
(Phylostachy pubescm 会culms wer investgaed on the regulation efect on growth of sed 
plants by bioasy method. Methanol・xrcivs and its fractions separtd by the solvents 
of n-hexan, diethyl ether, ethyl acet wer tesd on sed of letuce, watercs, and 
chrysantemu. 
Methanol・xrcivs wer found to have some regulation efects on the growth of sed 
plants tesd. They showed an inhbiton efect on the radicle growth and some promtin 
efcts on the hypoctl growth of sed. Furthe fractionation of methanol extracives 
showed tha diethyl ethr solube fraction, contaig more phenolic subtances, aperd as 
a strong inhbiton on the growth of letuce sed. Only water solube fraction showed a 
promtin efect on the hypoctl growth ofletuc as wel as an inhbiton efect on radicle 
growth. Throug heat treamnt, the inhbiton efect of water solube fraction on the radicle 
growth was decras and the promtin efect on the hypoctl growth was increasd at 
0.1 % conetraion acording to the bioasy result with letuce sed, sugetin tha 
heat-rmn such as pyrolsi might induce some changes for regulation efect of bamo 
extracives on intial growth of sed plants. Heat-rmn was thoug to be a usefl
method for utilzation of extracives from bamo. 
Chapter 4 Identi 五cation and evalution of antioxd activties of bamo extracs 
The antioxd activty of solvent extracs from two main bamo specis, mos bamo 
(Phylostachy pubescm 会and madke bamo (Phylostachy bamusoide) in Japn, was 
first evalutd by scavengi fre radicl of 1, 1 ・diphenyl2・picrylaz (DPH), the 
inhbiton activty for peroxidatn of linoleic acid, and the reduction power. The 
methanol-xrcs of mos bamo culms and madke bamo leavs presntd stronge 
antioxd activty compared with DPH scavengi activty. Methanol-xrc of mos 
bamo culms was furthe fractionaed by difernt solvents and n・butanol solube fraction 
exhibtd the most signficant activty in the DPH scavengi asy. The fractionation of 
n・butanol solube extrac was isolated by silca gel column with the gradient mixture solvent 
of chlorfm and methanol. The isolated fractions wer directd by the antioxd activty 
measurd by scavengi the stable DPH fre radical. It was observd tha most of the 
elutd fractions showed the antioxdative activty. Fractions acquired from elution with the 



















度（102 倍、エーテル抽出液では 103 倍）条件で強い成長抑制が認められた。しかし、適切な濃度
に希釈すると成長促進効果が現れた。








に103 倍、クレソン種子の場合に 104 倍希釈して、良好な促進効果が現れた。
竹酢液製造に用いたのと同じ孟宗竹および真竹からのメタノール抽出物を成分分析するため、
n・ヘキサン、エーテル、酢酸エチルで分画した。各分画成分について、生物検定を行った結果、
ほとんどすべての成分で、種子植物成長に対して抑制効果のみが現れた。エーテル可溶成分にフ
エノール性成分が多く含まれ、特に強い抑制効果が現れた。水可溶成分のみが、幼根成長抑制に
もかかわらず、レタス腔軸成長を促進した。これらの抽出物を熱処理することにより成長促進が
現れた。熱処理すなわち熱分解は必要な操作であることが明らかとなった。
孟宗竹および、真竹からの抽出物について抗酸化能を求めた。孟宗竹幹および真竹葉からの抽出
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物に高い抗酸化能が見られた。孟宗竹幹メタノール抽出物を分画すると、 n・ブタノール可溶成分
に抗酸化能が強く現れた。その中のクロロホルム：メタノール／（10: ・5:1 ）可溶画分の抗酸化能が最
も強かった。
以上のように、本研究は竹酢液の利用濃度条件により、種子植物の成長について、抑制あるい
は促進されることを数値的に明らかにした。また、一部の促進成分についての解明にも成功した。
種子植物の成長のためには、竹抽出物の熱変性が必要であることが明らかとなり、竹酢液の妥当
性を明らかにした独創的な研究であり、学位論文として十分な価値を有するものである。
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